We investigate whether beliefs about the income distribution are associated with political positions for or against redistribution. Using a novel elicitation method, we assess individuals' beliefs about the shape of the income distribution in the United States. We find that beliefs about inequality, measured in terms of income dispersion, play only a marginal role in political positions as well as prospects of future wealth. Political preferences, however, are predicted by beliefs about the level of income of the poorest members of society (consistent with quasi-maximin utility functions), and a belief in an open society with equal opportunities for all.
Introduction
Recent research in different countries has found that citizens' perception of the national level of inequalities are systematically biased (Piketty 2003; Norton and Ariely 2011; Cruces et al. 2013) . This finding has important implications for the understanding of political preferences. Political debates often take place along a left-right dimension along which the ideal level of redistribution of resources is one of the main points of disagreement (Przeworski and Sprague 1986; Poole and Rosenthal 1991; Kitschelt 1994) . Voting models in economics and political science most often assume that citizens' position in a known income distribution is what determines their political position (Persson and Tabellini 2002) .
In the present study we elicit beliefs about the perceived shape of the US income distribution from a large national sample of respondents and investigate how these beliefs relate to their political positions. To elicit subjective beliefs we use an interactive graphical tool, the Distribution Builder (Goldstein et al. 2008) , with which participants quickly and easily specify a 100 unit income distribution, providing more precise information about subjective income distributions than possible with previous methods. This allows us to investigate beliefs about the distribution's tail as well as its overall shape (e.g., skewness, degree of inequality). The answers to survey questions we pose validate the use of the DB. The average distribution elicited is close to the actual income distribution in the US. Participants also answered a survey asking about a range of beliefs and values concerning inequalities (e.g. equality of opportunity, determinants of economic success, prospect of upward mobility) in order to distinguish between competing theories of how redistribution preferences are formed.
Overall, this paper contributes to three strands of literature. First, it contributes to the literature on the accuracy of people's beliefs about the income distribution. In accordance with previous studies, we find systematic biases in individual beliefs with an overestimation of average household incomes and an underestimation of the dispersion of household incomes in the USA. Recent studies have pointed out that people's beliefs about macroeconomic variables can be influenced by local variations in these variables (Snowberg et al. 2011; Li et al. 2011) . In the specific case of the beliefs about the income distribution, Cruces et al. (2013) suggest that the local income distribution may influence households' beliefs about the national distribution. We specifically selected our sample of respondents to test this hypothesis. We only find limited evidence that the local average income and other local characteristics are correlated with beliefs about the income distribution.
Second, this study contributes to the empirical literature on the factors influencing voters' preferences for redistribution (Fong 2001; Alesina and Angeletos 2005; Alesina and La Ferrara 2005; Fong et al. 2006; Alesina and Giuliano 2009; Isaksson and Lindskog 2009) . First, the use of the Distribution Builder allows us to have a rich view of participants' beliefs and to investigate a wide range of possible links between beliefs and political positions (e.g. central moments, variance, tails). The main result of this analysis is that we do not find that beliefs about the centrality and variance of the income distribution predict political attitudes and preferences for redistribution. Instead, beliefs about the income level of the poorest members of society are the strongest predictors of redistribution preferences. Second, we designed a new survey including a wider range of questions than previous surveys used to address this question (e.g., the General Social Survey and World Value Survey). We are therefore able to test the correlations between a wide range of beliefs and political positions and to compare the ability of various economic theories to account for the observed data. We find that beliefs about the ease of social mobility and the fairness of society have a higher correlation with political positions than do beliefs about the distribution itself. These results seem not to be driven primarily by self-interest. That is, the link between beliefs about inequalities and redistribution preferences does not seem to be related to respondents' beliefs about their relative position in the income distribution or to their subjective prospects of upward mobility.
Third, this paper adds to the literature on social preferences and inequality aversion. Recent experimental evidence suggests that, unlike the first models about inequality aversion (Fehr and Schmidt 1999; Bolton and Ockenfels 2000) , social preferences for redistribution are primarily driven by a concern for the poorest (Charness and Rabin 2002; Strobel 2004, 2007) . Our elicitation tool allows us to disentangle these two different types of social preferences. Doing so, we find that participants who believe that the incomes of the poor are relatively lower tend to be more in favor of redistribution, in agreement with quasi-maximin and concave altruistic utility functions (Charness and Rabin 2002; Andreoni and Miller 2002; Cox and Sadiraj 2006) . To our knowledge, this is the first time that citizens' political preferences for redistribution have been linked to their beliefs about the lower part of the income distribution, that is, concern for the poorest.
The remainder of the paper is organized as follows. Section 2 discusses the empirical evidence on subjective perceptions about income inequalities, Sect. 3 presents a theoretical framework showing how different types of beliefs about inequalities can play a role in preferences for redistribution. Section 4 describes our elicitation method and the sample of respondents. Section 5 analyzes participants' beliefs about the income distribution and how they relate to their individual and local characteristics. Section 6 studies how beliefs relate to political positions. Section 7 discusses the results and concludes.
Beliefs about inequality and income distribution
Prior empirical research suggests that people often misperceive the distribution of income or wealth in their country. Research by Piketty (2003) in France and by Norton and Ariely (2011) in the USA found that people make systematic mistakes when estimating levels of inequality. Piketty conducted a survey in 1998 on a representative sample of 2000 people in France, asking participants about their beliefs about the country's average income, the average income of two typical professions (cashier and middle management supervisor) and the percentage of people earning more than the equivalent of around $4000 and $10,000 per month. Respondents' answers were characterized by significant biases. First, they significantly underestimated the average income by around 30 %. In addition, they overestimated the percentage of people with high incomes, estimating that 27 % of households earned above $4,000 per month and that 12 % earned above $10,000. (The correct answers are 20 and 2 %.) While these results suggest that respondents overestimated the level of inequality, beliefs about the income distribution did not seem to drive political positions concerning redistribution. In a more recent study, Norton and Ariely (2011) surveyed beliefs above the distribution of wealth (as opposed to income) in the USA. In 2005, they asked an online sample to indicate their beliefs about the share of national wealth held by each quintile of the wealth distribution. Respondents underestimated the level of inequality, estimating that 56 % of wealth was held by the richest quintile while it is actually 84 %. In spite of this significant underestimation, respondents still supported a move towards greater wealth equality.
Two recent studies address the question of the perception of inequalities and their role in political positions. Cruces et al. (2013) studied the views of a representative sample of households from greater Buenos Aires. They elicited the beliefs of these households about the income decile they would belong to on a national level. They found systematic biases including a tendency for respondents to place themselves in the middle of the income distribution. They also found that providing information to the respondent about their actual position in the distribution could influence their stated preferences for redistribution. Similarly, Kuziemko et al. (2013) tested whether giving information about inequalities and their evolution could change attitudes in favor of redistribution. In their study the information provided changed the stated perception of respondents about the importance of inequalities. It had, however, only limited impact on their views regarding the reduction of poverty.
If citizens find it hard to form accurate beliefs about the income distribution, it is likely to be even harder for them to assess how difficult it is to move upward in this distribution. Several studies have shown empirical evidence of biases in the formation of subjective beliefs about social mobility. People who grew up during recessions have been found to have a tendency to believe that success is more influenced by luck than effort and they also tend to support greater levels of redistribution (Giuliano and Spilimbergo 2009 ). In the same spirit, positive macro-economic shocks tend to be followed by a decrease in support for redistribution (Brunner et al. 2011) . A natural experiment by Di Tella et al. (2007) also found that squatters who are randomly selected to benefit from housing policy tend to change their beliefs about the ability to succeed on one's own. Together, these studies suggest that individual's beliefs about the possibility of social mobility in society may not be accurate.
Theoretical framework
In line with the Social Choice literature, we consider a decision maker having to chose between different income distributions. If the decision maker follows the standard von Neumann-Morgenstern axioms, she will behave, when choosing between two distributions, as if she was maximizing a social welfare function (Kolm 1969; Atkinson 1970) :
where F represents the belief of the decision maker about the income distribution in the society. If the decision maker is perfectly informed (i.e. F is the true distribution), her choices are driven by the function u whose curvature reflects her preferences for redistribution. A limitation of this model is that it places the decision maker under the "veil of ignorance" (Harsanyi 1955; Rawls 1971) . When making political decisions about the right level of redistribution, the decision maker typically knows her own income, x s this may affect her choice. We can modify (1), calling F o the distribution of others' income (x o ):
Such models are typically considered in the literature on social preferences in game theory. 1 In such a situation, the decision maker's choice can be driven by beliefs about the income distribution in society F o .
We can use this framework to represent how social mobility can play a role in individual preferences for mobility. 2 Following Atkinson and Bourguignon (1982) and Gottschalk and Spolaore (2002) , we can extend (1) to a two period model by writing the preference of a decision maker over distributions as:
where V is a concave transformation which creates the possibility for preferences over social mobility as such, and F 12 is the joint income distribution over the two periods. Allowing for the decision maker to know her present income x s,1 and to form beliefs about the distribution G s,2 of her income in period 2, we can generalize (2) to:
While the decision maker knows her income in period 1, she does not know it with certainty for period 2 and forms a belief about it. G s,2 represents the corresponding subjective distribution of probability over future incomes. Using (4), we can decompose the sources of differences in political positions for redistribution as: (1) differences in preferences for fairness per se (curvatures of u 1 , u 2 , V ), (2) beliefs about present inequalities (marginal distribution of F o,12 in period 1), (3) differences in beliefs about social mobility in society (marginal distributions of F o,12 in period 2 conditional on the incomes in period 1), (4) and differences in beliefs about the decision maker's own prospects of mobility (distribution G s,2 ).
In the present study, we elicit the beliefs (2), (3), and (4) which, in this framework, could play a role in positions for or against redistribution. By doing so, we aim to contribute the understanding of how such beliefs relate to political positions. From this theoretical framework and the existing literature we make the following hypotheses:
Hypothesis 1 Individuals have biased perception of the income distribution.
This hypothesis follows naturally from the existing evidence (Piketty 2003; Norton and Ariely 2011; Cruces et al. 2013) .
Hypothesis 2 Subjective beliefs about the national distribution of income will be biased by the characteristics of the local area where the respondent lives. This hypothesis is motivated by the research on the influence of local variables on beliefs about macro level variables (Snowberg et al. 2011; Li et al. 2011; Cruces et al. 2013) .
Hypothesis 3
Beliefs in the level of inequality will be positively correlated with positions in favor of redistribution.
It is usually assumed that voters may exhibit a preference for fairness. If the decision maker forms preferences over income distributions as if being under the veil of ignorance, she will exhibit an aversion to inequality if u is concave in (1). Even, if the decision maker takes into account her own income, the literature on social preferences suggests that she may be willing to reduce inequalities even at a cost of a lower net income for her (Fehr and Schmidt 1999; Bolton and Ockenfels 2000) . Finally, even if the decision maker is purely self centred, a more unequal distribution will typically be negatively skewed with, as a consequence, the mean income in the distribution being above the median. In that case, more voters are going to favor redistribution (Alesina and Rodrik 1994) .
Hypothesis 4
The belief in ones' personal mobility is negatively correlated with positions in favor of redistribution.
Voters who believe that their income is going to increase significantly in the near future may find rational to oppose greater taxation now for higher income. This is the Prospect Of Upward Mobility (POUM) hypothesis formalised by Bénabou and Ok (2001) . 3 Hypothesis 5 Beliefs in social mobility and opportunity will be negatively correlated with positions in favor of redistribution.
Several recent papers have proposed models in which a belief in social mobility determines political positions: the more voters believe that social mobility is possible, the less they tend to support redistribution (Piketty 1995; Alesina and Angeletos 2005; Alesina and La Ferrara 2005; Bénabou and Tirole 2006) . Outside of standard economic mechanisms, it has also been suggested that a belief in equality of opportunity may decrease preferences for redistribution. In this view, voters who believe in equality of opportunity may view the dire conditions of the poor as a result of their choices, in particular a lack of effort (Fong 2001; Fong et al. 2006) .
Method and sample

Method
An innovation of this study is the use of an interactive computer application to elicit respondents' beliefs about the income distribution. This elicitation was conducted Goldstein et al. (2008) . The use of this application allows researchers to obtain richer data on participants' beliefs about the income distribution than was possible in previous survey studies. With the DB, a participant can quickly construct a 100 unit probability distribution over levels of household income through several movements of the mouse. Figure 1 shows the graphical interface of the application. At the start of the experiment, participants viewed a training video covering the use of the DB and the concepts of 50th and 95th percentiles of a distribution. They were next given a practice task with the DB before being instructed to create an income distribution with the following instruction: "Imagine that the 100 green markers represent 100 randomly-selected households in the US. If you had such a sample, how many households might fall into each category of annual income? Place the 100 markers on various columns to show us what you think this random sample might look like." To prevent anchoring effects, the 100 markers begin off to the left or right of the chart, determined randomly for each participant. One of the advantages of the DB is its ability to retrieve beliefs about the tails of the income distribution which may well play a specific role in preference for redistribution.
The DB is designed to be easy to understand and is based on numerous psychological studies showing that people better understand questions about probabilities when they are framed in terms of natural frequencies (Gigerenzer 1991; Goldstein et al. 2008) . That said, the task of specifying an entire distribution may be demanding in terms of knowledge and abstraction. As a robustness and comprehension check, participants were also asked to indicate their beliefs about the income distribution through direct fill-in-the-blank questions. First, participants gave point estimates of what they believed to be the 50th and 95th percentiles of household income in the US. Second, participants gave estimates of the average yearly income of four typical professions: unskilled workers, skilled workers, medical doctors, and CEOs of large national corporations. 4 Drawing on multiple and repeated measurements for each participant should provide the most detailed picture to date of what laypeople believe about the income distribution. In addition, the juxtaposition of different measurement tools helps to circumvent the limitations that each technique may present individually.
To test economic theories that link perceptions of income inequality to political leanings, we included questions to assess beliefs about several aspects of income inequality. From the General Social Survey (2010), we employed the following items: "America has an open society. What one achieves in life no longer depends on one's family background, but on the abilities one has and the education one acquires" and "Some people say that people get ahead by their own hard work; others say that lucky breaks or help from other people are more important. Which do you think is most important?". To measure participants' social mobility up to the present day, we asked the question: "Would you say that your current position and prospects in life are better than those of your parents at that age?". To measure beliefs about their future prospects, participants were asked: "What is your best guess of what your household income will be five years from today?". The choice of a five year horizon is motivated both by the fact that participants are likely to be able to assess their prospects accurately within a relatively short time horizon and by the fact that Bénabou and Ok (2001) suggest that prospects of upward mobility can already have a substantial effect over such a short time horizon.
We measured political positions with questions about participants' political leaning on a left-right axis: "How would you describe yourself on the political spectrum, where left is liberal and right is conservative?". We also asked which candidate they supported in the previous presidential election. In addition, to understand views on redistribution, we measured agreement with the following two items from the International Social Survey (1987): "Differences in income in America are too large", and "It is the responsibility of the government to reduce the differences in income between people with high incomes and those with low incomes". When not asking for exact numbers, we presented respondents with the original Likert scales found in the cited publications.
Participants
Participants were 1025 adult US residents who were recruited through a national survey sampling firm and paid for their time. In order to be able to test whether local inequality affects national perceptions (Snowberg et al. 2011; Li et al. 2011 ), we adopted a geographically selective sampling scheme covering the most equal and unequal regions of the US in terms of income. Drawing upon US Census regional classifications that divide the country into four regions (Northeast, South, West, Midwest), we identified the 26 counties with the highest levels of inequality (as measured by Gini coefficient) and the 26 counties with the lowest levels of inequality such that at least 10 counties were sampled in each of the four regions. The firm targeted its panelists living in specified counties to participate in the survey. To favor an even representation from all areas, each county contributed at least 15 respondents and no more than 35 with a mean of 19. Table 1 presents the main demographic characteristics of the sample. Our sample of participants tends to have a higher proportion of females, a higher household income, and a higher proportion of self-declared "White" participants than in the general US population. Furthermore, our selected sampling of the highest and lowest-Gini areas weights our sample toward the extremes of income dispersion. In comparison to the demographics of the panel of respondents from the sampling firm, our sample is slightly older, richer and more feminine (see table in Appendix). Such selections are common in online experiments and in survey questionnaires with voluntary participations. The average answers in our study should not be taken to represent the average view in the US population. 5 Participants responded online, with the average respondent taking 20 min and 95 % taking between 12 and 35 min. After the survey, participants were asked whether they understood the instructions and whether they gave the task their best effort; these two items served as our a priori standard for inclusion in the analysis. 98 % of participants indicated comprehension and 99 % indicated that they gave their best effort. At the onset of the study, participants indicated their sex, age, race, citizenship, ZIP code, highest level of education attained, and political leaning. In addition to the surveys' answers, for each ZIP code area in which respondents lived, Census data contributed covariates such as population density, population, and beyond (as will be seen in the regression tables).
To draw generalizations for only those participants who appeared to follow instructions and to have taken the task seriously, we created a retained sample of participants by eliminating: participants who did not watch the entire instructional video (13 %), participants who made fewer than five clicks on the DB needed to draw an income distribution (4 %), and participants for whom the difference between the direct question about the 50th percentile and the 50th percentile in the DB distribution were above $80,000 (1 %). In what follows, we take a conservative approach and analyze this sample of 839 participants (82 % of the initial sample) who we believe understood the task. We note, however, that this selection makes little difference in the overall results, for instance, the estimate of the 50th percentile differs by less than 1 percent between the full and retained samples. 6
Beliefs about income inequalities Result 1 Respondents systematically mis-judged the distribution of households' income in the USA. They overestimated the average income and underestimated the level of inequality.
To show a summary of respondents' views on the income distribution, we average all the respondents' DB data. Figure 2 shows this average distribution over the whole sample (estimated by kernel density) and compares it to the actual distribution estimated from the Census data. The averaged DB distribution differs from the actual income distribution ( p < 0.001, Kolmogorov-Smirnov test), however it is relatively close in shape. This result comes from the aggregation of individual distributions and evokes the "wisdom of the crowd", the fact that the aggregation of individual subjective perceptions provides relatively good estimates of the quantity measured (Surowiecki 2004) .
In spite of this, Fig. 2 shows that the average does not perfectly reflect the actual distribution: Respondents tend to overestimate the median level of household income and they tend to underestimate the level of inequality (lower interquartile range and lower Gini coefficient).
Figure 2 masks the heterogeneity of individual answers. To observe this heterogeneity, we look at each respondent's beliefs about the median and interquartile range of the distribution and we then plot the distribution of these values over the sample. Figure 3 represents these distributions; it reveals that participants tend both to overestimate the median income and to underestimate the overall level of inequality. These results are somewhat similar with those of Norton and Ariely (2011) , however, where those authors found profound deviations from the objective wealth distribution, we find that lay estimates of the income distribution are reasonably accurate. 7 Answers from multiple elicitation methods give qualitatively similar results. The correlation between the response to the direct question about the 50th percentile and 50th percentile observed in the DB is .6. The average estimate of the median household income in the direct question is $52,678 while the observed median extracted from the DB distributions is $62,067, a difference of about 15 %. Concerning beliefs about the 95th percentile of income, the answers from the survey and DB are not directly comparable as the DB axis is censored upward: the top income category recorded by the DB is "$205,000 and above". To address this, we use a parametric model of the income distribution to estimate the 95th percentile from the observed DB distribution. We estimated such a model under the common assumption that the income distribution is lognormal (see details of the estimation in Appendix), and estimate the average 95th percentile from the DB at $181,228, which is just 10 % different from $200,000, the median answer to the direct question. The responses to the direct questions are noisier, with 25 % of participants giving answers equal or higher than $500,000. With the DB method, such high responses were not possible, and only 1 % of participants produced distributions such that the modeled 95th percentiles were higher than $370,000.
Overall, answers to the direct questions about the percentiles were noisier than the observed percentiles extracted from the DB. 8 These differences could have at least two likely explanations. On the one hand, the direct survey questions about percentiles 7 The randomisation of the initial position of the markers on the left or on the right allows us to check whether the answers to the DB are very sensitive to the framing. Over the 839 participants retained, 51.61 % had the markers stacked on the left (proportion not significantly different from 50 %: p = 0.35). We did not find any significant differences in answers as a function of the markers initial location. A t-test of means indicate that both groups gave very similar answers in average (p = 0.69). A plot of the two corresponding densities, similar to the one from Fig. 2 does not show any difference between the two distributions. 8 This result is consistent with other studies. The DB estimates tend to be less variable and more accurate Goldstein and Rothschild (2014) . may appear abstract and unfamiliar, leading to noise from miscomprehension, while the frequency format of the DB could help participants express their beliefs in an intuitive way. On the other hand, one could think that the DB provides an x-axis that gives the participants cues about the likely range of the true distribution (though this would not explain how participants were able to correctly infer the shape and skewness of the distribution within the range). 9 These possible caveats justify using multiple techniques to capture beliefs about income inequality, such as the items concerning the incomes of typical professions. These professional income questions also have the advantage of being more concrete than the DB task. Figure 3 shows the distribution of beliefs for the four professions. It is interesting to observe that the answers to these questions also indicate a tendency to underestimate inequalities. Using Bureau of Labor Statistics data to approximate the values of the answer to the questions, we find that more than 70 % of the participants provided incomes for chairpeople below the actual average income for chairpeople. 10 Furthermore, a majority of participants overestimated the income of skilled and unskilled workers, with 82 and 84 % of participants providing incomes higher than the average income of these groups. The data also show a significant dispersion of answers expressing the imprecision of the participants' level of knowledge about what various workers earn.
The results of the varied elicitation methods suggest that even though each method may present some limitations, their use in conjunction allows for a better understanding of individuals' beliefs about the income distribution.
Result 2 We find evidence of correlation between respondents' personal characteristics and beliefs about the income distribution, however we only find limited evidence of correlation between local area characteristics and respondents' beliefs in the income distribution.
To assess whether differences in subjective beliefs are associated with differences in individual characteristics, we use OLS regressions to look at the correlations between the subjective beliefs about the income distribution and participants' characteristics. While we find that several characteristics are correlated with beliefs, we find only limited correlations between beliefs and local economic variables.
We use the estimates from the DB to look at the individual differences in beliefs about percentiles (namely the 10th, 25th, 50th, 75th, and 90th percentiles) of the income distribution. In Table 2 , columns 1-6 show the results of OLS regressions with these variables as explained variables. As a measure of income dispersion, we use the interquartile range (column 7) and we also use the two direct questions from the survey about the 50th and 95th percentiles. We find that older and more educated Footnote 9 continued the true 95th percentile, not too far from the real value but unlikely to seem too low or too high. In practice, the tendency of respondents to draw skewed distribution with only few markers on the top category could suggest that they did not feel constrained by the x axis. A possible alternative to our choice of design for future studies would be to adopt as a 95th percentile the level from the answers to the questionnaire. The drawback of this alternative is that if participants do not understand the concept of 95th percentile, it can introduce noise in the elicitation procedure by creating an upper income category which is way off the mark. 10 We took the data from the Of Labor Statistics B (2010). While our survey questions asked for average income, the BLS only give data for median income. This is likely to give a lower bound for the average income in the profession, in particular for doctors and chairpeople where a negative skew in the distribution is likely to exist. For each category, we took a representative profession listed by the BLS (overall results are not sensitive to the choice of other specific professions. The BLS data gives: (1) Unskilled factory worker (Food processing workers) $23,000 per year (2) Skilled factory workers (Industrial Machinery Mechanics and Maintenance Workers) $44,000 per year (3) Doctors (Physicians and Surgeons) $166,400 per year 4) Chairman of a large national corporation (based on 158 Standard & Poors 500 index companies) $9,000,000 per year. The dependent variables are at the top of each column. Columns (1)-(7) use the answers from the DB, columns (8) and (9) use the answers to the survey questionnaire. SE in brackets * p < 0.05, ** p < 0.01, *** p < 0.001 people tend to give a more accurate picture of the income distribution with lower income estimates for lower percentiles and higher income estimates for higher percentiles. As a consequence, the distribution of the interquartile range for older and more educated people is more concentrated around the actual value. Personal income correlates positively with the beliefs about the level of almost all percentiles except the highest ones. Our results suggest that wealthier participants tend to overestimate the income of the bottom 90 % of the population. Most local variables, such as local income inequality, are not correlated with beliefs elicited with the DB. 11 This stands in contrast to recent studies finding that local situations affect perceptions of global conditions (Snowberg et al. 2011; Li et al. 2011; Cruces et al. 2013 ). One exception is that the number of African Americans in a ZIP code does correlate with beliefs about income inequalities, with people living in areas with more African Americans being less likely to overestimate the lowest percentiles of the income distribution. 12 Once again, the results from the multiple elicitation methods lend support for the use of the DB. When comparing the regression results using answers about the 50th percentiles from the DB and from the direct questions, the results are reasonably close (see Table 2 ). Looking at the correlation between participants' characteristics and their beliefs about the typical level of income of the four specific professions gives results that are largely in line with those collected with the DB (see Table 3 ). More educated participants made more accurate inferences about the average income of professions, providing lower estimates for skilled and unskilled workers and higher estimates for chairpeople. Participants with higher incomes overestimated the incomes of unskilled and skilled workers. Older respondents tended to give higher estimates for each profession instead of giving lower estimates for low income professions and higher estimates for high income professions. The inclusion of local variables in these regressions shows that in areas where the average income per household is higher, participants tended to have lower estimates of the yearly income of unskilled and skilled workers and tended to provide higher estimates of a chairperson's yearly income. It is not clear a priori whether this reflects an effect of the local income distribution. A reference-group approach (Cruces et al. 2013 ) would on the contrary suggest that people living in richer neighborhoods overestimate the income of poorer households in the country. It is possible that this effect only reflects better knowledge of the distribution by households living in richer neighborhoods-note that the signs of the coefficients follow the same patterns as for the education variable.
Overall, our results are globally consistent and do not indicate any major misalignment between questions and answers across the DB and the survey questions. One limitation of the above approach is that it only allows studying the link between individual characteristics and specific parts of the distribution or specific statistics of Table 3 Beliefs about the income level of typical professions The dependent variables are at the top of each column. SE in brackets * p < 0.05, ** p < 0.01, *** p dispersion. This can be misleading as there can be a link between statistics of centrality and dispersion. This is the case in particular for skewed distributions such as the income distribution. To address this issue, we use maximum likelihood estimation of the parameters of a lognormal distribution that best fits the distributions participants submitted with the DB. We can then estimate jointly the measures of centrality μ and dispersion σ for each participant's DB distribution and can then model these two parameters as a function of individuals' characteristics. The results of this estimation (provided in the Appendix) provide qualitatively similar results to those of Table 2 .
Beliefs about income inequalities and political position
The large range of beliefs elicited (e.g., beliefs about the overall level of inequality, belief in social mobility in general, personal experience of social mobility) allows us to study how these different beliefs relate to political positions. To do so, we use beliefs to predict answers to two questions: a question on the preference for income redistribution, and a question about positioning oneself on a traditional left-right scale.
Result 3 Preference for redistribution and left leaning political position are not correlated with overall measures of income inequality or income dispersion. However they are correlated with beliefs in the level of income of the poorest households.
To study preferences for redistribution, we analyse respondents' beliefs about whether income differences are currently too large in America. Political position was measured with a Likert scale item in which higher values indicate a tendency of be on the political left. Similar results to those we report below are obtained when looking at partisanship for the Democrats or Republicans. Table 4 shows the regression results of the answers to the question asking respondents whether they think that income differences are currently too large in America (columns 1-4) and to the question about left-right position. With regard to individual demographics, the results are in line with common patterns in which participants with higher incomes are significantly less favorable to redistribution while participants with higher levels of education and those from urban areas are more favorable to it. When looking at beliefs about income inequality, we find that the beliefs about the level of inequality measured with an overall index of dispersion (here the interquartile range 13 from the DB) is significantly correlated with redistribution preferences (columns 1-2) but not with a left leaning position (columns 5-6).
Interestingly, when we use the items about the incomes of specific professions as a way to measure beliefs about income dispersion, we find that the belief about the lowest income profession (unskilled worker in a factory) is always strongly significant: Participants are more likely to be in favor of income redistribution when they believe that unskilled workers in a factory have lower incomes (p < 0.001). This suggests that redistribution preferences may be more sensitive to beliefs about the lower tail of the income distribution.
Table 4
Regression of preference for redistribution and political position on beliefs about inequality of the income distribution (all income variables in thousands of dollars)
(1) Ineq. large For an increase of $10,000 in the perceived income percentile from the DB (in column), each number in the table represents the marginal effect on the variable indicating a right wing position. The first column represents the marginal increase of $10,000 in the 5th percentile, and so on. These coefficients are estimated by replacing the DB median by each percentile in the regressions (5) and (6) of Table 4 and regression (4) of Table 6 Coefficients significant at † 10 %, * 5 %, * * 1 % To further investigate this possibility, we use the rich information elicited with the DB. Instead of only extracting the median in the distribution, we extract a wider range of percentiles in the subjective distributions. This allows us to study whether various parts of the subjective distributions are more correlated with political positions than others. If a left-wing position is linked with the view that inequality is too great, this could be driven either by a concern for the poorest households, or by a reprobation for the incomes of the richest people, or by both. In Table 5 , we show the results of replacing the median in models (5) and (6) from Table 4 and (4) from Table 6 by key percentiles. The coefficients for each percentile are displayed for the three regression models. The results confirm those from Tables 4 and 6, namely, that the beliefs about the income of the poorest households in the society are those which correlate most highly with political positions. Providing high estimates of the poorest people's income predicts being on the right, while beliefs about the income of wealthier groups do not correlate with political positions. This pattern persists and stays significant even when covariates from models (2) and (4) of Table 6 are included in the regression. These results bring support to those from Tables 5 and 6 where the beliefs about unskilled workers income have a strong and very significant effect on preferences for redistribution an political positions, respectively. 14 Result 4 Preferences for redistribution and political positions are not clearly correlated with the belief in the personal prospect of mobility. However, they are correlated with beliefs in the ease of upward social mobility in society.
14 One possible explanation could be that higher income respondents are both less informed about low household incomes (and as a consequence overestimated them) and more conservative. In that case, the correlation between beliefs and political position would just be a spurious link created by the correlation between the political position of the respondent and his/her degree of error made when asked to guess the level of income of the poorest households. We checked for such a possible explanation by running the same regression on the subsample of respondents with an income lower than $50,000 (median of the US distribution of household incomes) and on the subsample of those whose income is higher than $80,000 (75th percentile of the distribution) poorest respondents in our sample. In both samples, beliefs about the income of the poorest had a similarly positive marginal effect on political positions. This indicates that the observed correlation between beliefs about the lowest incomes in society and political positions is not reflecting different errors from respondents. When we include variables about the beliefs on social mobility, the variables about the median income and interquartile range cease to be significant for the preferences for redistribution. This result is robust to a wide range of inequality measures (e.g., variance, Gini coefficients). On the contrary, the beliefs about the average income of unskilled workers stays significantly correlated with political positions. Lower estimates of unskilled factory workers income are positively associated with left-wing leanings. We also find that, to a lower degree, this is also true for estimates of doctors' incomes.
The prospect of upward mobility, measured by expectations of an income increase over the next five years, is not significant at conventional level. Social mobility already experienced (i.e., the question about present success relative to one's parents) is not significantly correlated with preferences for redistribution when controlling for individuals characteristics. On the contrary, we find that the beliefs about social mobility in general (questions about the US being an open society and whether hard work or luck is an explanation for social success) are the main predictors of preferences for redistribution. The significance of these beliefs as predictors is very strong (p < 0.001) even when controlling for individual characteristics, individual experience, and personal prospects of social mobility.
Overall, our results lend support to social mobility or reciprocity explanations, and suggest that the personal prospects of upward mobility are unlikely to be the main drivers of redistribution preferences. In regard to the possible existence of an "aversion to inequality", our results suggest that respondents are not so much averse to inequality or dispersion in general-as would be suggested by certain behavioral models (Fehr and Schmidt 1999; Bolton and Ockenfels 2000) -as they are to low incomes for the poorest members of the society, consistent with quasi-maximin preferences and a concave altruistic utility function (Charness and Rabin 2002; Andreoni and Miller 2002; Cox and Sadiraj 2006) . 15 Overall, our results suggest that, while political positions are not very sensitive to the centrality and dispersion of the perceived income distribution, they are influenced by beliefs about the incomes of the poorest. This result stands in contrast to views in which self-interest or a philosophical objection to inequality largely governs redistribution preferences. Interestingly, our results with the DB indicate that the beliefs about the top 5th percentile of the distribution are not correlated with political position. A limit of the DB is that it has an upper bound at $205,000. The answers from the survey about a chairman income seemed to back this lack of correlation between beliefs about high income and political position. The beliefs about doctors' income do not respect this pattern. Even though this result is less robust and significant than the link observed for unskilled workers' income, it may suggest that more research is warranted about beliefs about high incomes. 16 15 A possible concern could be that low income respondents are more knowledgeable about the income of low income households than high income respondents who may overestimate the income from the poorest households in society. Such a situation would create the observed correlation if low income respondents tend to be in favor of redistribution and high income respondents tend to be against redistribution. The fact that the coefficient on the belief about unskilled workers' income does not change between columns (5) and (6) when the income of the respondent is included as a covariate tends to suggest that it is not what is driving the results. The coefficient from the income variable should partially capture the correlation between income and political position in column (6). The link between participants income and political position could however be non linear and be imperfectly captured by the inclusion of the income variable in the regression. We therefore constructed a set of four dummies for the quartiles of the income distribution and we included them in the regression. The results show that the coefficients and their level of significance are almost unchanged. This suggest that for respondents of different income levels, estimates of income of unskilled workers is positively correlated with being against redistribution. 16 We checked here again that this result could not simply reflect a better information from higher income respondents who tend to be more conservative. The magnitude of the coefficient does not decrease when the regressions are made within samples of richer and poorer respondents.
The political economy and political science literatures have suggested several potential links between income inequality and preferences for wealth redistribution. In this study, we have elicited subjective beliefs about several dimensions of income inequality and investigated both the possible factors influencing these beliefs as well as the role these beliefs may play in determining political positions.
First, in contrast to recent studies finding evidence that local variables influence individual's beliefs about the state of the economy nationally, we find only limited evidence that beliefs about the national income distribution are influenced by the characteristics of the local income distribution (such as local average income or income dispersion). However, we do find that wealthier people assume that incomes are higher (their subjective distributions are shifted to the right) suggesting a kind of hyperlocal influence on subjective estimates: neighbors' incomes do not seem to affect one's impressions, but one's own income does. This result is somewhat different than that of Cruces et al. (2013) , which suggests that the relative position in the local income distribution influences a household's beliefs in its relative position in the national income distribution. Several reasons could explain these differences such as the different countries where the studies take place (USA and Argentina) or the different set of controls used in each study (we controlled for a wide range of local characteristics). One of the possible limitations of our strategy to study the role of local variables is that we may have failed to identify the right level of "locality" by using the characteristics of the ZIP code area. In that sense, our lack of results with local variables should not be seen as proof that local variables do not matter. Further studies could investigate other levels of geographical locality as well as the role of "local" information provided by social networks (friends, workplace). 17 Second, we looked at the possible role of these beliefs in shaping preferences for redistribution. We find that beliefs about the income distribution are correlated with individual preferences for redistribution. Interestingly, we do not find any effect of the standard statistics of centrality or variance of the distribution. The main link between the perceived income distribution and political position on a left-right axis is the belief about income of the poorest members of society. We find that higher estimates of the incomes of the poorest (whether directly stated or extracted from the lower percentiles of people's DB rendering of the income distribution) are strongly correlated with a right-wing political leaning. Notably, this specific link between beliefs about the income distribution and political preferences is not what would naturally stem from the models of inequality aversion (Fehr and Schmidt 1999; Bolton and Ockenfels 2000) which suggest a rejection of distributions with larger inequality. On the other hand, this result is in line with quasi-maximin and concave altruistic utility preferences in which individuals' utility over income distributions includes a trade off between efficiency and the conditions of those who are the worst off (Charness and Rabin 2002; Andreoni and Miller 2002; Cox and Sadiraj 2006) . Such preferences are close to Rawls' maximin preferences (Rawls 1971) , in which people care primarily about ensuring the highest level of resources for the poorest members of society. 18 Experimental evidence has also shown that people labelled as "poor" benefit from higher transfers in dictator games (Braas-Garza 2006) .
In addition to beliefs about inequalities, we find favorable support for the theory that a belief in the existence of social mobility may determine attitudes towards redistribution (Piketty 1995; Alesina and Angeletos 2005; Bénabou and Tirole 2006) . Previous empirical studies have used survey data to provide support to this idea (Piketty 1996; Corneo and Grüner 2002) . The present study provides further evidence by estimating the correlation between these beliefs and preference for redistribution while controlling for a wider range of beliefs about income inequality. Not only does this approach test the robustness of past studies, it also permits for the testing of more theories than was possible with existing surveys. In particular, we tested the joint role of beliefs about inequality and respondents' prospects of upward mobility (Hirschman and Rothschild 1973; Ravallion and Lokshin 2000; Bénabou and Ok 2001; Fillippin and Checchi 2004) . While a belief in social mobility in general predicts political positions, it is not the case for one's own personal chances of upward mobility.
In the television program The West Wing, the US President is asked "Who gives a damn, sir? This is a tax cut that benefits only 4,500 families." The President replies, "It doesn't matter if most voters don't benefit. They all believe that someday they will. That's the problem with the American dream: it makes everyone concerned for the day they're gonna be rich." In contrast to this opinion, which suggests that voters are concerned for the day they will become rich, the present investigation finds empirical support for the idea that people oppose further redistribution when they believe that anyone can become rich. mechanical effect of the rule we chose: we eliminated participants who clicked less than 5 times on the DB. This is likely to eliminate participants who created DB distributions with only limited dispersion. The retained sample also display a belief which is (marginally) significantly higher than for the non retained sample. Overall, our choice to retain the sample do not lead to a sample of respondents with very different answers. In particular, there are no significant differences in regard to the answers to the political questions.
Table 9
Beliefs about the moments of the distribution from the distribution builder
μ Education Fig. 4 Individual answers about the median in the questionnaire and in the DB reflected in the overall correlation of 0.6 between the two types of answers. We think that these difference can be due to the abstract nature of the direct question which require participants to think about the notion of percentile. This may lead to more noisy answer from guesses. Another possibility is that people may take more or less care in answering each question. Overall 60 % of participants's estimates about the median via these two methods are within $10,000 from each other and 78 % are within $20,000.
